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COMPLETE SPECIFICATION 

New Dihenzocycloheptatriene Derivatives and process for 

their preparation 

We, Rhone-Poulenc, S.A. a French Body . 
Corporate of 22, Avenue Montaigne, Paris, 
France, do hereby declare the invention for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 

This invention relates to dibenzocyciohepta- 
triene derivatives and their preparation. 

The invention provides, as new compounds, 
the dibenzo[a,d]cycloheptatriene derivatives of. 
the formula: 



-o- 




A-Z 



and their acid addition salts, in which A is a 
straight or branched, saturated divalent ali- 
phatic hydrocarbon chain of 1 to 5 carbon 
atoms, and Z is aikylamino, dialky lamina, or 
a radical of formula: 



in which R is hydrogen, alkyl, hydroxiyalkyl, 20 
phenyialkyl, phenylalkenyl, or W-pheayicarb- 
amoylalkyi, the aforesaid phenyl groups being 
optionally substituted by one or more alkyl 
groups, and each of the aforesaid alkyl; and 
alkenyl radicals containing a maximum 'of 5 25 
carbon atoms. The hydrocarbon chain A pre- 
ferably contains 2 to 5 carbon atoms, especially 
3 to 5 carbon atoms, and at least 2, and 
preferably 3, of the chain carbon atoms 
separate radical Z from the dibenzocyclohepta- 30 
triene nucleus -• " 

Especially valuable compound of formula I 
are those in which A is — CH 2 — , — (CH 2 ) 2 — , 
— (CH 2 ) 3 -, — CH(CH 3 )CH 2 — , 

— CH 2 CH(CH g >— ,.. 35 
or — CH 2 OI(CH 3 )CH 2 — , and Z is alkyl- 
amino, dialkylaminp, or a radical of formula : 
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in which R is hydrogen, alkyi, hydroryalkyl, 
pbenylaikenyl, or 2 ? 6^imethyianilinocarbonyl- 
methyl, each of the aforesaid alkyl and alkenyl 
groups containing a maximum of 5 carbon 

awms. f . . 

According to a feautre of the invention, tne 
compounds of formula I axe prepared by react- 
ing a dibenzo[a 5 d]cyclaheptatnene of the 
formula : 




A-X 



with an amine of formula : 
H— Z 



II 



where X represents a reactive ester residue, 
such as a halogen atom or a sulphuric or sul- 
phonic ester residue, for example a methoxy- 
sulphonyloxy radical, methanesulphonyloxy 
radical or p-toluenesulphonyloxy radical, and 
A and Z are as hereinbefore denned, and, if 
desired, converting a base obtained into an 
acid addition salt thereof. 

The reaction is preferably carried out in 
an inert organic diluent, such as an aromatic 
hydrocarbon (e.g. benzene or xylene) or an 
alcohol (e.g. ethanol). It is particularly advan- 
tageous' to work at an elevated temperature, 
for example the boiling temperature of the 
diluent, in the presence of an acid-binding 
agent, especially * an excess of the amine of 
formula H — Z. 

According to a further feature of the 
invention, the compounds of formula I having 
no amide substicuent and in which A is a 
formula — B — CH : — , where B repre- 
sents a single bond or a straight or 
branched, saturated, divalent, aliphatic hydro- 
carbon chain of 1 to 4 carbon atoms, are 
prepared by reducing, by any process known 
to be capable of reducing a carbonyl group to 
a methylene group without reducing an 
ethylenic double bond, a dibenzo[a,d]cyclo- 
heptatriene of the formula : 




where B is as hereinbefore defined and Z' is 
a radical within the definition of Z, as herein- 
before defined, other than a radical containing 
an amide group, and, if desired, converting a 
base obtained into an acid addition salt thereof. 
By a "known" process is meant any process 
heretofore used as described in the chemical 
literature, % . , . , 

Preferably, this reduction is effected witn 
lithium aluminium hydride, working in an 
anhydrous diluent such as an aliphatic ether 
(e.g. diethyl ether or diisopropyi ether) or a 
mononuclear cyclic ether with 5 or 6 ring 
atoms, such as tetrahydrofuran and tetrahydro- 
pyran. The reduction may be effected at a 
temperature between ambient temperature (for 
example 20°Q and the boiling point of the 
solvent. 

According to a still further feature of the 
invention, the compounds of formula I m 
which Z is a radical of the formula : 



/~\ ... 

-N N-R'" 

W 



in which R'" is alkyi, hydroxyalkyl, pnenyl- 
alkyl, phenyialkenyl, or W-phenylcaxbamoyl- 
alkyl, (the aforesaid phenyl, alkyl, and alkenyl 
radicals being as denned above) are P"P"" d 
by reacting a pipera2inoalkyldibenzo[a,aj- 
cycloheptatriene of the formula : 




B-CO- 



III 



IV 



with a reactive ester of formula: 
X-R'" 

where X, A, and R'" are as denned above, 
and, if desired, converting a base -obtained 
into an acid addition salt thereof. 

It is advantageous to carry out the reaction 
in an inert organic solvent, such as ethanoi 
or dimethylfonnamide, preferably at an ele- 
vated temperature, for example at the boiling 
point, and to use an add-binding agent, WBidi 
may be an excess of the amine of formula tv 
or an alkali metal derivative such as sodium 
bicarbonate. 
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The compounds of formula I may optionally 
be purified by physical methods (such as dis- 
tillation, crystallisation, and chromatography) 
or chemical methods, such as formation of 
5 salts, crystallisation of the latter, followed by 
decomposition of them in an alkaline medium. 
In these operations, the nature of the anion 
of the salt is immaterial, the only necessary 
conditions being that the salt is well-defined 

10 and can be easily crystallised 

The compounds of formula I and their acid 
addition salts have interesting pharmaco- 
dynamic properties. They are active on the 
central nervous system, having antidepressant, 

15 tranquiUising, neuroleptic, analgesic' and anti- 
emetic effects. They also have a good anri- 
histaminic activity and spasmolytic, coronary- 
dilating and anti-convulsive properties. 
Of the new compounds, the following bases 

20 may be mentioned as being of particular 
interest: 10 - (3 - dimethy la m inopropyl)- 
dibenzo [ a,d] cycloheptatriene ; 10(2-dimethyl- 
aminopropyi)dibenzo [a,d] cycloheptatriene; 10- 
(3 - a^emylarnino - 2 methyIpropyl)di- 

25 benzo[a,d] cycloheptatriene; 10 - (3 - methyi- 
aminopropyl)dibenzo [a,d] cycloheptatriene; 10- 
(3 - methylamino - 2 - methylpropyl)dibenzo- 
[a,d] cycloheptatriene; 10 - [2 - (4 - cinnamyl- 
1 - piperazinyl)ethyi] dibenzo [a,d] cydohepta- 

30 triene; 10 - (4 - cinnamyl - 1 - piperazinyi- 
mr±yi)dibenzo [a,d] cycloheptatriene; and 10- 
[4 - (2,6 - dimemylanilinocarbonylme±yl) - 1- 
piperazinylmethyl] dibenzo [a,d] cyclohepta- 
triene, and their acid addition salts. 

35 For therapeutic purposes., the new com- 
pounds may be used either as the bases, or as 
pharmaceutically acceptable acid addition salts, 
i.e. salts containing anions which are non-toxic 
in the doses used. 

40 As examples of pharmaceutically acceptable 
acid addition salts, there may be mentioned- the 
salts of mineral acids (such as the hydro-, 
chlorides, sulphates, nitrates, phosphates) and 
the salts of organic acids (such as the acetates, 

45 propionates, succinates, benzoates, fumarates, 
maleates, theophylline-acetates, salicylates, 
phenolphthalinates, and methylene bxs-t£- 
hydroxynaphthoates), as well as the substitu- 
tion derivatives of these acids. 

50 The acid addition salts can be obtained by 
the action of the bases of formula I on acids 
in appropriate solvents. Suitable organic 
solvents include alcohols, ethers, ketones or 
chlorinated solvents. The salt which forms 

55 precipitates after optional concentration of its 
solution and may be separated by filtration 
or decantation. 

The following Examples illustrate the inven- 
tion. 

60 ^ Example 1 

_ Crude 10 - (3 - methanesulphonyloxy)- 
dibenzo [ a,d] cycloheptatriene (the quantity 
obtained as described at the end of this Ex- 
ample) is dissolved in 500 cc. of a solution of 

65 dimethylamine in benzene (containing 5.4 mols. 



of aimemylamine per litre of solution). The 
solution is heated in an autoclave at lOO^C. for 
17 hours. After cooling, the reaction mixture 
is treated with 500 cc of distilled water. The 
separated organic solution is washed with 500 70 
cc. of distilled water and then extracted twice 
with a total of 800 cc, of 2N aqueous methane- 
sulphonic acid. The combined acid solutions 
are made alkaline with 160 cc. of ION sodium 
hydroxide solution and extracted twice with a 75 
total of 800 cc. of diethyl ether. The combined 
ethereal solutions are washed five times with 
a total of 2500 cc of distilled water, dried 
over anhydrous potassium carbonate, and 
evaporated. " 80 

The oily residue (15.8 g.) is distilled under 
reduced pressure (0.01 mm. Hg) 13.4 g. of 
a middle fraction having a boiling point of 
155— 16O°C./0.0L mm. Hg are obtained. This 
oily fraction is dissolved in 120 cc. of anhyd- 85 
rous solution of hydrogen chloride in diethyl 
ether (containing 3.8 mols. of hydrogen 
chloride per litre of solution). After cooling 
to 0°C. for two hours, the crystals which have 
appeared are separated, washed successively 90 
with 30 cc. of anhydrous acetone, 40 cc. of 
a mixture of equal volume of anhydrous 
acetone and anhydrous diethyl ether, and then 
40 cc of anhydrous diethyl ether, and finally 
dried under reduced pressure. 13.1 g. of 10-. 95 . 
(3 - dimemylaminopropyi)dibenzo[a,d] cyclo- 
heptatriene hydrochloride, melting at 215°C. 
to 216°C, are obtained. 

The initial 10 - (3 - methanesulphonyloxy- 
propyl)dibenzo[a,d] cycloheptatriene is pre- 100 
pared in the following manner : 

A. solution of 68.5 g. of 1 ^ bromo - 3- 
benzyioxy-propane in 150 cc. of anhydrous 
diethyl ^ ether is added in 45 minutes to a 
suspension of 7.3 g. of magnesium chips in 105 
150 cc. of anhydrous diethyl ether, in the 
presence of a trace of iodine. Decoiorisation 
occurs and the reaction keeps the ether reflux- 
ing. When the addition is complete, the re- 
action mixture is heated for 30 minutes under 110 
reflux. After cooling, a solution of 20.S g, of 
10 - oxo - dibenzo[a,d]cycloheptadiene in 
300 cc. of anhydrous diethyl ether is added in 
5 minutes to the magnesium derivative solution 
thus prepared. The solution which is obtained 115 
is heated under reflux for 6 hours. After cool- 
ing to 25°C, 100 cc. of distilled water, are 
carefully added, followed by a solution of 
145 g. of ammonium chloride in 375 cc. of 
distilled water, and finally by 250 cc. of diethyl 120 
ether. The aqueous solution is separated and 
then washed with 300 cc. of diethyl ether. 
The combined ethereal solutions are washed 
six times with a total of 4200 cc. of distilled 
water until neutral, and then dried over 125 
anhydrous potassium carbonate and evapor- 
ated. The more volatile products are eliminated 
by heating to 170°C. under reduced pressure 
(0.1 mm.Hg.) for 3 hours. 
The oily residue obtained (42.5 g.) is dis- 130 
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solved in 670 cc. of a solution of anhydrous 
hydrogen chloride in anhydrous erhanoi (con- 
taining approximately 5 mols. of hydrogen 
chloride per litre of solution), and heated in 
an autoclave at 100°G for 17 hours. After 
cooling and evaporating the solvent, the residue 
is treated with 300 cc of distilled water and 
300 cc of diethyl ether. The aqueous solution 
is separated and again extracted with 200 cc. 
of diethyl ether. The combined ethereal solu- 
tions are washed twice with a total of 1000 
cc. of distilled water until neutral, and then 
dried over anhydrous potassium,. carbonate and 
evaporated. The more volatile' products are 
eliminated by heating to 120— 130°C. under 
reduced pressure (0.1 mm.Hg.) for 30 minutes. 

Tbe oily residue obtained (27.7 g.) is dis- 
solved in 300 cc. of anhydrous pyridine and 
treated at - 10°C. with 23.4 g. of methane- 
.sulphonyl chloride. The temperature is then 
kept for 2 hours at - 10°C The products of 
the reactions are poured into 1000 cc. of iced 
water and extracted twice with a total of 800 
cc of benzene. The combined benzene solu- 
tions are washed with 1000 cc. of iced water, 
then twice with a total of 2000 cc of N hydro- 
chloric acid, and finally twice with a total of 
2000 cc. of iced water. The residual organic 
solution is dried over anhydrous magnesium 
sulphate and evaporated under reduced 
pressure (about 20 mm.Hg.). Crude 10 - (3- 
merhanesulphonyloxypropyl) dibenzo [a 5 d] - 
cycloheptarriene is thus obtained as an oil. 

The initial 10 - oxo - dibenzo [a,d]cyclo- 
heptadiene was prepared according to the 
method of Leonard et d, J. Amer. Chem. Soc. 
77, 5081 (1955). 

Example 2 
A solution of 17 g. of 10-dimethyiamino- 
carbonylmethyldibenzo [a,d] cycloheptarriene in 
250 cc. of anhydrous tetrahydrofuran is added 
in 15 minutes to a suspension of 5.15 g. of 
lithium-aluminium hydride in 90 cc. of an- 
hydrous tetrahydrofuran. The reaction mixture 
is then heated under reflux for two hours. 
After cooling on an iced bath, the following 
are carefully added in succession: 4.6 cc. of 
distilled water; 3.55 cc. of 5N aqueous sodium 
hydroxide solution; and 11,9 cc. of distilled 
water. The white suspension obtained is stirred 
for one hour at ambient temperature. The 
alumina is filtered off and washed with 300 
cc. .of methylene chloride. The combined 
filtrates are evaporated. The residue is taken 
up in 250 cc. of diethyl ether and 200 cc. of 
2N aqueous methanesulphonic acid. The 
separated ethereal layer is again extracted with 
100 cc. of 2N methanesulphonic acid. The 
combined aqueous acid solutions are washed 
with 150 cc. of diethyl ether and then made 
ailcaline with 100 cc. of 10N sodium hydroxide 
solution. The liberared oil is extracted three 
rimes with a total of 450 cc. of diethyl ether. 
The combined ethereal solutions are washed 



three times with a total of 600 cc. of distilled 65 
water, and then dried over anhydrous potas- 
sium carbonate and evaporated. The oily 
residue obtained (12.9 g.) is dissolved in 50 cc. 
of anhydrous acetone and treated with 14.8 
cc. of anhydrous hydrogen chloride in anhyd- 
rous diethyl ether (containing 3.65 mols of 
hydrogen chloride per litre of solution). After 
cooling for 5 hours to 3°C, the crystals which 
have appeared are separated, washed succes- 
sively with 15 cc. of anhydrous acetone, 20 cc. 
of a mixture of equal volumes of anhydrous 
acetone and anhydrous diethyl ether, and then 
rwice with a total of 50 cc, of anhydrous diethyl 
ether, and finally dried under reduced pressure. 
14.0 g. of 10 - (2 - dimethylaminoethyl> 
dibenzo [a,d] cydoheptatriene hydrochloride, 
m.p. 232— 234°C, are thus obtained. 

The initial 10-dimethylaminocarbonyl- 
merhyi - dibenzo [a,d] cydoheptatriene, m.p. 
134 — 136°C 3 is obtained by the action of 
carbonyi-diirnidazole on 10-carboxymethyI- 
dibenzo [a,d] cycloheptarriene in anhydrous 
tetrahydrofuran, followed by the addition of 
a solution of dime±ylamine in benzene to the 
10 - amidazolecarbonylmethyl - dibenzo [a,d]- 
cydoheptatriene ±us prepared. 

The 10-carboxymerhyl - dibenzo [a,d] cydo- 
heptatriene, m-p. 186— 188°C, is obtained by 
the action of 2N aqueous hydrochloric add on 
a solution of crude 10 - hydroxy - 10-e±oxy- 
carbonylmethyl - dibenzo [a,d] cycloheptadiene 
in dioxane, with refluxing for 7 hours. 

The crude 10 - hydroxy - 10 - ethoxy- 
carbonylmethyl - dibenzo [a,d] cydoheptadiene 
is obtained by the action of ethyl brornoacetate 
on 10 - oxo - dibenzo [a,d] cydoheptadiene in 
the presence of zinc in a mixture of equal 
volumes of anhydrous benzene ami toluene 
under reflux for one hour. 

Example 3 105 
12.9 g. of 10 - (1 - dimethylaminocarbonyl- 
erhyl) -°dibenzo [a,d] cycloheptarriene in solu- 
tion in 140 cc. of anhydrous tetraiiyarofuran 
are added in 10 minutes to 3.8 g. of lithium 
aluminium hydride in 80 cc. of anhydrous 110 
tetrahydrofuran. The temperature rises from 
30°C. to 51°C. The reaction mixture is then 
heated under reflux for two hours. After cool- 
ing with an ice bath, the following are care- 
fully added in succession: 3.4 cc. 'of -distilled H5 
water; 2.6 cc. of 5N aqueous sodium hydroxide 
solution; and 8.8 cc. of distilled water. When 
the lithium aluminium hydride has been 
hydrolysed, the alumina is filtered off, and 
washed with 100 cc. of methylene chloride. 120 
The combined filtrates are evaporated. The 
residue is taken up in 250 cc. of dietiiyl ether, 
200 cc. of distilled water and 10 cc- of 10N 
sodium hydroxide solution. The separated 
ethereal solution is extracted twice with a total 125 
of 300 cc. of 2N aqueous metbane^sulphonic 
acid. The combined acid solutions are washed 
with 150 cc. of diethyl ether and then made 
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alkaline with 80 cc. of ION sodium hydroxide 
solution. The oil which separates out is 
extracted twice with a total of 400 cc. of di- 
ethyl ether. The combined ethereal solutions 
5 are washed until neutral with distilled water 
(using a total of 800 cc. in two operations), 
dried over anhydrous potassium carbonate, and 
evaporated The oily residue (10.3 g.) is dis- 
solved in 30 cc, of anhydrous acetone, and 
10 then treated with 12.0 cc of an anhydrous 
ethereal solution of hydrogen chloride (con- 
taining 3.4 mols of hydrogen chloride per litre 
of solution). After cooling for 4 hours at 3°G, 
the crystals which appear are separated, washed 
15 twice with a total of 24 cc'of ice-cold 
anhydrous acetone, and dried under reduced 
pressure- 10.5 g. of 10 - (2 -aimetJiylarnino- 
l-me±ylethyl)dibenzo [a,d] cydoheptatriene 
hydrochloride, m.p. about 215— 220°G with 
20 decomposition, are obtained. 

The initial 10 - (1 - dimerhylarninocarbonyi- 
•ethyi)dibenzo[a,d] cydoheptatriene (an unpuri- 
fled crude oil) is obtained by the action of 
dimethylamine on 1 - imidazolocarbonylethyl- 
25 dibenzo [a,d] cydoheptatriene in solution in 
anhydrous tetrahydrofuran, itself prepared by 
the action of carbonyldiimidazole on 10-(1- 
carboxyethyl)dibenzo [a,d] cydoheptatriene. 
The 10 - (1 - carboxyethyl)dibenzo[a,d]- 
30 cydoheptatriene, m.p. 197— 199°C. is obtained 
by hydrolysis of its ethyl ester with aqueous 
hydrochloric acid in dioxane, with hearing 
under reflux for seven hours. The crude ethyl 
ester is obtained by the action of ethyl 2- 
35 bromopropionate on 10 - oxo - dibenzo[a,d]- 
cycloheptadiene in the presence of zinc in a 
mixture of equal volumes of anhydrous 
benzene and toluene. 

Example 4 

40 8.55 g. of methanesulphonyl chloride are 
added in 5 minutes to 9.3 g. of 10-(2-hydroxy- 
propyl)dibenzo [a : d] cydoheptatriene in solu- 
tion in 140 cc. of anhydrous pyridine cooled 
to - 10°C. The reaction temperature is main- 

45 tained for a further hour at - 10°C. and for 
two hours at 0°C It is then treated with 600 
cc. of distilled water while the internal tem- 
perature is kept at 5°C. The oil which separ- 
ates out is extracted twice with a total of 

50 600 cc. of benzene. The combined benzene 
solutions are extracted twice with 1600 cc. of 
ice-cold N aqueous hydrochloric acid and then 
washed until neutral with ice-cold distilled 
water (a total of 900 cc. in two operations). 

55 After drying over anhydrous magnesium 
sulphate^ the solution in benzene which is 
obtained is concentrated under reduced 
pressure to a volume of 100 cc. and treated 
in an autoclave at 100°C. for 15 hours with 

60 120 cc. of a solution of dimethylamine in 
benzene (containing 6.4 mols. of dimethyl- 
amine per litre of solution). After cooling, the 
reaction product is treated with 250 cc of 
diethyl ether and 250 cc. of distilled water. 



The separated organic solution is washed with 65 
250 cc. of distilled water and then extracted 
twice with 500 cc. of 2N aqueous methane- 
sulphonic add. The combined add solutions 
are washed with 150 cc. of diethyl ether and 
made alkaline with 120 cc of 10N sodium 70 
hydroxide solution. The oil which separates 
out is extracted twice with a total of 500 cc 
of diethyl ether. The combined ethereal solu- 
tions are washed until neutral with distilled 
water (a total of 900 cc. in three operations), 75 
dried over anhydrous potassium carbonate and 
evaporated. The oily residue (7.3 g.) is dis- 
solved in 20 cc of isopropanol and treated 
with 8.5 cc. of an anhydrous ethereal solution 
of hydrogen chloride (containing 3.4 mols. of 80 
hydrogen chloride per litre of solution) and 
then with 12 cc. of anhydrous diethyl ether. 
After cooling for 2 days at 3°C, the crystals 
obtained are separated, washed with 20 cc of 
a mixture of equal volumes of anhydrous iso- 85 
propanol and anhydrous diethyl ether, and then 
with 10 cc of anhydrous diethyl ether. After 
drying under reduced pressure, 7.1 g. of 10- 
(2 - dimethylarninopropyl)dibenzo[a,d] cydo- 
heptatriene hydrochloride, m.p. 190 — 192°C. 90 
with decomposition, are obtained. 

The initial 10^2-hydroxypropyl)dibenzo- 
[a,d] cydoheptatriene, m.p. 88— 90° C, is 
obtained by hydrogenation at normal pressure 
and temperature of 10 - acetonyl - dibenzo- 95 
[a,d] cydoheptatriene, in methanol in the 
presence of Adams' platinum. 10-Acetonyl- . 
dibenzo [a,d] cydoheptatriene, m.p. 110°G, is 
obtained by tie action of cadmium dimethyl 
on 10 - chlorocarbonylmethyl - dibenzo[a,d]- 100 
cydoheptatriene, in benzene under reflux. 10- 
Chlorocarbonylmethyl - dibenzo [a,d] cyclo- 
heptatriene, m.p. 113— 115 °C, is obtained by 
the action of thionyl chloride on 10-carboxy- 
methyl - dibenzo [a,d] cydoheptatriene in 105 
benzene. 

Example 5 

Crude 10-(3-methanesulphonyloxypropyi)- 
dibenzo[a,d]cycioheptatriene (the quantity 
obtained from 20.8 g. of 10 - oxo - dibenzo- 110 
[a,d] cycloheptadiene by the procedure 
described in Example I) is dissolved in 600 cc. 
of a solution of monomethylamine in benzene 
(containing 3 mols. of methylarnine per litre 
of solution). The resulting solution is heated in 115 
an autoclave at 100°Q for 17 hours. After 
cooling, the reaction mixture is washed twice 
with a total of 1000 cc. of distilled water, and 
then extracted twice with a total of 800 cc. 
of 2N aqueous methanesui phonic acid. The 120 
combined add solutions are washed with 200 
cc. of diethyl ether and ±en made alkaline 
with 200 cc. of 10N sodium hydroxide, solution 
and extracted twice with a total of 8O0 cc. of 
diethyl ether. The combined ethereal solutions 125 
are washed three times with a total of 1500 
cc. of distilled wateT, dried over anhydrous 
potassium carbonate, and evaporated. 

The oily residue obtained (12.1 g.) is ^ 
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solved in 60 cc. of anhydrous acetone and 
treated with 14.1 cc. of an anhydrous solution 
of hydrogen chloride in diethyl ether (contain- 
ing 3.6 mols of hydrogen chloride per litre of 
solution). After cooling for 17 hours to 3°C, 
the crystals formed are. separated, washed 
successively with 35 cc. of anhydrous acetone, 
25 cc, of a mixture of equal volumes of an- 



and washed with 150 cc of diethyl ether. The 
combined organic phases are extracted twice 
with a total of 200 cc. of 2N aqueous methane- 
sulphonic acid The combined acid solutions 
are washed with 150 cc. of diethyl ether and 
then made alkaline with 50 cc. of 10N sodium 
hydroxide solution. The oil which separates 
out is extracted twice with a total of 400 cc 



10 



25 cc of a mixture ot equal volumes ux uui « Ji: — r . y , , e _ h . 

hydros acetone and anhydrous diethyl ether, of diethyl ether. Tbt combined etherea^ solu ; 
nyaroui aucu/uc auu / j;.^ atW r :„ nc ar . wflcheH four times with a total Oj 



and then 30 cc. of anhydrous diethyl ether, 
and finally dried under reduced pressure (20 
mm.Hg.). 8.8 g. of 10 - (3 - metbyiarnino- 
propyl) - dibenzo [ a,d] cydoheptatriene hydro- 
chloride, mp. 160— 162°C, are obtained 

Example 6 
Crude 10-(3-methanesulphonyloxypropyl)- 
dibenzo [a 3 d] cydoheptatriene (the quantity 
obtained from 10.4 g. of 10 - oxo - dibenzo- 
[a,d] cycloheptadiene), dissolved in 180 cc. of 
anhydrous toluene, is heated to 100°C in the 
presence of 20 g. of 1-methylpiperazine for 
15 hours. After cooling, the reaction mixture 
is treated with 150 cc. of distilled water and 
10 cc. of 2N sodium hydroxide solution. The 
aqueous solution is separated and washed with 
150 cc. of diethyl ether. The combined organic 
phases are extracted twice with a total of 
200 cc. of 2N aqueous methanesuiphonic acid. 
The combined acid solutions are washed with 
150 cc of diethyl ether and then made alkaline 
with 50 cc. of 10N sodium hydroxide solution. 
The oil which separates out is extracted twice 
with a total of 400 cc. of diethyl ether. The 
combined ethereal solutions are washed five 
times with a total of 2500 cc. ot distilled 
water, dried over anhydrous potassium carbon- 
ate, and evaporated. The oily residue obtained 
■ (9 g.) is distilled under reduced pressure (0.15 
"mm. Hg.). The middle fraction (6.7 g.), passing 
•over between 197 and 201°G is dissolved in 
25 cc. of anhydrous ethanol and treated with 
8.S cc. of an anhydrous solution of hydrogen 
chloride in ethanol (containing 4.6 mols^ of 
hydrogen chloride per litre of solution). After 
cooling for 17 hours at^ 3°C, the crystals 
formed are separated, washed three times with 
a total of 30 cc. of ice-cold anhydrous ethanol, 
and dried under reduced pressure (20 
mm.Hg.). 7.7 g. of 10 - [3 - (4 - methyl - 1- 
piperazinyl)propyl] dibenzo [a,d] cydohepta- 
triene dihydrochloride, m.p. 245— 250°C. 3 are 
obtained. 

Example 7 
Crude 10 - (3-methanesulphonyloxypropyl)- 
dibenzo [a,d] cydoheptatriene (the. quantity 
obtained from 10.4 g. of 10 - oxo - dibenzo- 
[a 3 d] cycloheptadiene) dissolved in 190 cc. of 
anhydrous toluene, is heated to 100°C. for 10 
hours in the presence of 26 g. of 1-hydroxy- 
ethyl-piperazine. After cooling, the reaction 
mixture is treated with 150 cc. of distilled 
water and 10 cc of 2N sodium, hydroxide 
solution. The aqueous solution is separated 



dons are washed four times with a total of 
2000 cc. of distilled water, dried over anhyd- 
rous potassium carbonate, and evaporated. The 
oily residue obtained (6.7 g.) is dissolved in 
30 cc. of anhydrous ethanol and treated with 
7.7 cc. of an anhydrous solution of hydrogen 
chloride in ethanol (containing 4.6 mols of 
hydrogen diloride per litre of solution). After 
cooling for three hours at 3°C, the crystals 
formed are separated, washed twice with a 
total of 20 cc of ice-cold anhydrous ethanol, 
and dried under reduced pressure (20 mmHgO- 
After drying, the product is hydrated in moist 
air. After stabilisation of the hydrate, 7.9 g. 
of " 10 - [3 - 4 - 2' - hydroxyethyi - 1 - pip cr ~ 
azinyl)propyl] dibenzo [a,d] cydoheptatriene 
dihydrochloride, with 2 molecules of water of 
crystallization, m.p. about 190°C, are 
obtained. 

Example 8 
Crude 10 - (3 - methanesulphonyioxy - 2- 
methyipropyl) dibenzo [a,d] cydoheptamene 
(prepared from 14 g. of 10-oxo-diben2X>[a,d]- 
cycloheptadiene, in the same manner as 
methanesulphonyloxypropyl) dibenzo [a,dj- 
cydoheptatriene, but replacing the 3-benzyl- 
oxy-propyl magnesium bromide by 3-benzyJ- 
oxy - 2 - methyl - propyl mapesiumbromide) 
is dissolved in 400 cc. of a solution of di- 
methylamine in benzene (containing 3.4 mols 
of dimechylamine per litre of solution). The 
solution formed is heated in an autoclave at 
100°C. for 15 hours. After cooling, 500 cc. 
of water and 150 cc of diethyl ether are added 
to the reaction mixture. The organic phase is 
separated, washed twice with a total of 1000 
cc. of distilled water, and extracted three times 
with a total of 400 cc. of 2N aqueous naethane- 
sul phonic add. The combined acid solutions 
are washed with 100 cc of diethyl ether and 
made aJJkaline with 100 cc. of 10N sodium 
hydroxide solution. The oil which separates 
out is extracted twice with a total of -500 cc 
of diethyl ether. The combined ethereal solu- 
tions are washed three times with a total of 
1500 cc of distilled water, dried over anhyd- 
rous potassium carbonate, and evaporated. The 
oily residue obtained (9.6 g.) is distilled under 
reduced pressure (0.02 mm.Hg.). The middle 
fraction (6.8 g.), distilling over between 155 
and 165°C. is dissolved in 25 cc of anhydrous 
acetone and treated with 7 cc. of an anhydrous 
solution of hydrogen chloride in diethyl ether 
(containing 3.4 mols of hydrogen chloride per 
liter of solution). After cooling for IT hours 
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to 3°G, the crystals formed are separated, 
washed twice with a total of 25 cc. of ice-cold 
anhydrous acetone, and dried under reduced 
pressure (20 mmJIg.). 6 g. of 10(3-dimethyi- 
5 amino - 2 - methylpropyl)diben2o[a-,d]cyclo- 
heptacriene hydrochloride, m.p.' 214— 216°C, 
are obtained. 

Example 9 
Crude 10 - (3 - methanesulphonyloxy - 2- 

10 methylpropyl) dibenzo [a,d] cycloheptatriene 
(obtained from 20.8 g. of 10 - oxo - dibenzo- 
[a,d]cydohepTadiene) is dissolved in 600 cc. 
of a solution of monomethylamine in benzene 
(containing 2.7 mols of methylamine per litre 

15 of solution). The solution formed is heated in 
an autoclave at 100°C. for 11 hours. After 
cooling, the reaction mixture is treated with 
500 cc. of water. The organic solution is 
separated, washed with 500 cc. of distilled 

20 water, and extracted three times with a total 
of 800 cc. of 2N aqueous methanesulphonic 
acid. The combined acid phases are washed 
with 250 cc of diethyl ether and made alkaline 
with 200 cc. of 10N sodium hydroxide solu- 

25 tion. The oil which separates is extracted three 
times with a total of 750 cc. of diethyl ether. 
The combined ethereal solutions are washed 
four times with 2000 cc. of distilled water, 
dried over anhydrous potassium carbonate, and 

30 evaporated. The oily residue (15.5 g.) is dis- 
tilled under reduced pressure (0.1 mm.Hg.). 
The middle fraction. (11 g.) 3 distilling between 
154 and 174°G is dissolved in 35 cc. of 
anhydrous acetone and treated with 10.6 cc 

35 of an anhydrous solution of hydrogen chloride 
in diethyl ether (containing 4.15 mols of hydro- 
gen chloride per litre of solution). After cool- 
ing for 4 hours at 3°C, the crystals formed 
are separated, washed twice with a total of 

40 50 cc. of ice-cold anhydrous acetone, and dried 
under reduced pressure (20 mm.Hg.). 11.2 g. 
of 10 - (3 - methyl amino - 2 - methylpropyl)- 
dibenzo [a,d] cycloheptatriene hydrochloride, 
m.p, 194 — 196°C, 3 are obtained. 

45 Example 10 

A solution of 12 g. of 10 - (4 - methyl- 
1 - pipera2inylcarbonylmethyl)dibenzo [a,d]- 
cycloheptatriene in 280 cc. of anhydrous 
diethyl ether is added in 25 minutes to a 

50 suspension of 3 g. of lithium aiuminium 
hydride in 100 cc. of anhydrous diethyl ether. 
The reaction mixture is then heated under 
reflux for two hours. After cooling in an ice 
bath, 3.5 cc. of distilled water, 2.6 cc. of 5N 

55 aqueous sodium hydroxide solution, and 11.7 
cc. of distilled water, are carefully added in 
succession. The white suspension obtained is 
stirred for 30 minutes at ambient temperature. 
The alumina is removed by filtration, and 

60 washed three times with a total of 150 cc. of 
diethyl ether, and then with 500 cc. of 
methylene chloride. The combined organic 
solutions are evaporated. The crystalline 



residue (11.8 g.) is taken up in 325 cc of 
diethyl ether and 250 cc. of distilled water. 65 
The separated ethereal solution is extracted 
twice with a total of 400 cc. of 2N aqueous 
methanesulphonic . acid. The combined acid 
phases are washed with 250 cc. of diethyl ether 
and then made alkaline with 100 cc. of ION 70 
sodium hydroxide solution. The oil which 
separates out is extracted twice with a total 
of 500 cc. of diethyl ether. The combined 
ethereal solutions are dried over anhydrous 
potassium carbonate and evaporated. The 75 
residue (9.8 g.) is dissolved in 17 cc. of boiling 
diisopropyi ether. After cooling for 4 hours at 
3°C, the crystals formed are separated, washed 
twice with a total of 17 cc. of ice-cold diiso- 
propyi ether, and dried under reduced pressure 80 
(20 mrmHg.). 6.1 g. of 10 - [2 - (4 - methyl- 
1 - piperazinyi) ethyl] dibenzo [a,d] cyclo- 
heptatriene, m.p. 85 — 86°Q, are obtained. 

The initial 10 - (4 - methyl - 1 - piper- 
azinylcarbonylmethyl) dibenzo [a,d] eyelp- .85 
heptatriene, m.p. 180°C, is obtained by the 
action of carbonyld iim idazole. on 10-carboxy- 
methyldibenzo[a,d] cycloheptatriene in anhyd- 
rous tetrahydrofuran, followed by the addition 
of 1 - methyl - piperazine to the 10- imidazole- 90 
carbonyknethyl - dibenzo [a,d] cycloheptatriene 
thus prepared. 

Example 11 
A solution of 11.7 g. of 10-(4-cinnamyl-l- 
piperazinylcarbonylmethyl) dibenzo [a,d]cyclo- 95 
heptatriene in 250 cc. of anhydrous diethyl 
ether is added in 15 minutes to a suspension 
of 2.3 g. of lithium aluminium hydride in 
100 cc. of anhydrous diethyl ether. The 
reaction mixture is then heated under reflux 100 
for two hours. After cooling in an ice bath, 
3.15 cc. of distilled water, 2.4 cc. of 5N 
aqueous sodium hydroxide solution and 11 cc 
of distilled water are carefully added in suc- 
cession. The white suspension obtained is 105 
stirred for 30 minutes at ambient temperature. 
The alumina is separated by filtration and 
washed twice with a total of 550 cc. of 
methylene chloride. The combined organic 
solutions are dried over anhydrous sodium 110 
sulphate and evaporated. The oily residue ob- 
tained is dissolved in 800 cc. of methylene 
chloride and extracted twice with a total of 500 
cc. of 2N sulphuric acid. The oil which separ- 
ates 10 - [2 - (4 - cinnamyl - 1 - piperazinyi)- 115 
ethyl] dibenzo [a,d] cycloheptatriene sulphate 
(which is sparingly soluble in sulphuric acid), 
and the acid solutions are combined and made 
alkaline with 120 cc. of ION sodium hydroxide 
solution. The oil which separates is extracted 120 
three times with a total of 900 cc. of methylene 
chloride. The combined methylene chloride 
solutions are washed twice with a total of 
1000 cc, of distilled water, dried over anhyd- 
rous potassium carbonate, and evaporated. The 125 
oily residue (9.5 g.) is dissolved in 25 cc. of 
anhydrous ethanoi and poured into 25 cc. of 
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a solution of mctbanesulphonic acid m ethanol 
(containing 2 raols. of mcthanesuiphomc acid 
per litre of solution). After .cooling for 17 
hours at 3°C, the crystals formed are separ- 

5 ated, washed twice with a rotal of 40 cc. of 
ice-cold ethanol, and then dried under reduced 
pressure (0.1 mm.Hg.) at 80°C until the 
weight is constant. 11.5 g. of the bis-metfaane- 
sulphonate of 10 - [2 - (4 - annamyl - 1- 

10 piperazinyl) ethyl] dibenzo [a,d] cyclohepta- 
triene, m.p. 235°C, are obtained. 

The initial crude, non-crystalline liH*- 
cinnamyl - 1 - piperazinyl - carbonylmethyl)- 
dibenzo[a 3 d]cydoheptaaieno is otbained by 

15 the action of 1 - cinnamyl - piperazine in 
tetrahydrofuran on 10 - imidazolocarbonyl- 
methyl - dibenzo [a,d] cycloheptatnene (itself 
obtained by the action of carbonyl-diinndazole 
on lO-carboxymethyi-dibenzotajdjcyclohepta- 

20 triene). 

Example 12 
10 - (2 - methanesulphonyioxyethyi) - di- 
benzo [a,d] cycloheptatriene (prepared from 4.7 
g. of 10 - (2 - hydrox7ethyi)dibenzo[a 3 dj- 

25 cycloheptaixiene) dissolved in 150 cc. of 
benzene is added to 150 cc. of a solunon of 
camethylamine in benzene (containing 5.4 rnols. 
of dimethylamine per litre of solution). The 
solution prepared is heated in an autoclave at 

30 100°G for 17 hours. After cooling, the re- 
action mixture is treated with 100 cc. of 
distilled water. The separated aqueous solu- 
tion is washed with 50 cc, of diethyl ether. 
The combined organic phases are extracted 

35 twice with a total of 150 cc of N aqueous 
methanesnlphonic acid. The combined ^ acid 
solutions are washed with 50 cc. of diethyl 
etber and made alkaline with 25 cc of 10N 
sodium hydroxide solution. The oil which 

40 separates is extracted three times with a total 
of 150 cc of diethyl ether. The combined 
ethereal solutions are dried over anhydrous 
sodium sulphate, and evaporated. 5 g. of crude 
10 - (2 - oimethylaminoethyl)dibenzo[a,d]- 

45 cycloheptatriene, m.p. 68°C are obtained. 
After recrystailisation from diisopropyl ether, 
it melts at 70°C. The hydrochloride melts at 
232°. 

10 - (2-Methanesulphonyioxyethyi)dibcnzo- 
50 [a,d] cycloheptatriene is prepared by the action 
of methanesulphonyl chloride on 10-(2- 
hydroxy ethyl) dibenzo [a,d] cycloheptatriene 
in anhydrous pyridine at - 10°C. The crude 
product is used without purification. 
55 10 - (2 - Hydroxyethyl)dibenzo[a 3 d] cyclo- 
heptatriene, m.p. 126— 127°C, is prepared by 
the reduction of 10 - methoxycarbonylmethyl- 
dibenzo[a,d] cycloheptatriene with lithium 
al umini um- hydride in anhydrous diethyl ether. 
60 10 - Methoxycarbonylm ethyl - dibenzo [a,d] - 
cycloheptatriene, m.p. 71°C, is obtained by 
the action of methanol on 10-carboxyrae±yl- 
dibenzo [ a, d] cycloheptatriene in the presence 
of sulphuric acid. 



Example 13 65 
A suspension of 3.65 g. of lithium aluminium 
hydride in 320 cc. of anhydrous diethyl ether 
has added thereto, in small portions and over 
5 minutes, 8.4 g. of 10 - olmethylammo- 
carbonyl - dibenzo [a,d] cycloheptatnene. The 70 
reaction mixture is then heated under reflux 
for 2 hours. After cooling on an ice bath, 4.3 
cc of distilled water, 3.15 cc of 5N aqueous 
sodium hydroxide, and 14.2 cc. of distilkd 
water, are carefully added in succession. The 7d 
white' suspension obtained is stirred for one 
hour at ambient temperature. The alumina is 
separated by filtration and washed six times 
with a total of 300 cc. of me±yiene chloride 
The combined organic filtrates are extracted 80 
three times with a total of 300 cc. of 2N 
aqueous methane sulphonic acid. The combined 
acid solutions are washed with 75 cc of di- 
ethyl ether and made allcaline with 80 cc of 
10N sodium hydroxide solution. The oil which 85 
separates is extracted three times with a total 
of 300 cc. of methylene chloride. The com- 
bined solutions in methylene chloride are 
washed three times with 180 cc. of distilled 
water dried over anhydrous sodium sulphate, w 
and evaporated. The white crystalline residue 
(7.4 g.) is dissolved in 30 cc. of boiling aceto- 
nitrile. After cooling for two hours at 3°C, 
the crystals formed are separated, washed three 
times with a total of 12 cc of ice-cold aceto- ^ 
nitrile, and dried under reduced pressure (20 
mm.Hg). 6.6 g. of 10 - a^emyiaminomethyl- 
dibenzo[a,d] cycloheptatriene, m.p. 127— 
129°C, are obtained. 

The initial 10-dimetfayiammocarbonyl-di- 1UU 
benzo[a,d] cycloheptatriene, m.p. 169 — 171°C., 
is obtained by the action of 10-cHorocarbonyl- 
dibenzo[a,d] cycloheptatriene on a solution of 
dime thvlamine in benzene. 

Oily'crude 10 - chlcorocarbonyl - dibenzo- lua 
fa,d] cycloheptatriene is obtained by the action 
of' thionyi chloride on 10-carboxy-dibenzo- 
[a,d] cycloheptatriene in benzene under reflux. 
10 - Carboxyl - dibenzo [ a, d] cycloheptatriene, 
m.p. 199— 201°G, is obtained by the action 110 
of potassium hydroxide on 10-cyano-dibenzo- 
[a,d] cycloheptatriene in isoamyl alcohol under 
reflux. The 10 - cyano - dibenzo [a,d] cyclo- 
heptatriene, m.p. 97— 99°C is obtained by 
the action of cuprous cyanide on JO-bromo- US 
dibenzo [a,d] cycloheptatriene in pyridine under 
reflux. Crude, oily 10 - bromo - dibenzo[a,d]- 
cydoheptatriene is obtained by the action of 
potassium hydroxide on 10,11 - dibromo ; di- 
benzo [a,d]cycloheptadiene in solution in a 120 
mixture of ethanol and dioxane. The 10,11- 
dibromo - dibenzo [a,d] cycloheptadiene, m.p. 

179 181°, can be prepared by the method of 

Triebs et d, Chem. Ber. 84, 679 (1951). 

Example 14 125 
To a susoension of 1.5 g. of lithium alu- 
minium hydride in 130 cc. of anhydrous di- 
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ethyl ether is added, in small portions and over 
5 minutes, 4.1 g. of 10 - (4 - methyl - 1- 
piperazinylcarbonyl) dibenzo [ a,d] cydohepta- 
triene. Tie reaction mixture is then heated 

5 under reflux for 2 hours. After cooling in an 
ice bath, 1.7 cc. of distilled water, 1.25 cc. of 
5N aqueous sodium hydroxide, and 5.75 cc. 
of distilled water, are added carefully in 
succession. The white suspension obtained is 

10 stirred for two hours at ambient temperature. 
The .alumina is separated by filtration and 
washed five times "with a total of 150 cc. of 
methylene chloride. The combined organic 
filtrates are evaporated. The residue is taken 

15 up in 200 cc. of diethyl ether and extracted 
.three times with a total of 100 cc. of^N 
aqueous methanesulphonic acid. The combined 
acid solutions are washed with 30 cc. of diethyl 
ether and made alkaline with 30 cc. of ION 

20 sodium hydroxide solution. The oil which 
separates out is extracted three times with a 
total of 350 cc. of diethyl ether. The combined 
ethereal solutions are washed three times with 
a total of 90 cc. of distilled water, dried over 

25 anhydrous potassium carbonate, and evapor- 
ated The residue obtained (3.7 g.) is dissolved 
in 15 cc. of anhydrous ethanol, and treated 
with 5.8 cc of an anhydrous solution of 
hydrogen chloride in ethanoL (containing 4.3 

30 mols of hydrogen chloride per litre of solution). 
After cooling for 4 hours at 3°C. the crystals 
formed are separated, washed twice with a' 
total of 10 cc. of ice-cold ethanol and dried 
under reduced pressure (20 mm.Hg.). 4.15 g. 

35 of 10 - (4 - methyl - 1 - piperazinyl - methyl)- 
dibenzo [a,d] cycloheptatriene dihydrochloride, 
m.p. about 250°C, are obtained. 

The initial 10 - (4 - methyl - 1 - piper- 
azinyl~carbonyl)-dibenzo [a 3 d] cycloheptatriene, 

40 m.p. 122 — 124°C., is prepared by the action 
of 10 - chlorocarbonyl - dibenzo [a,d] cyclo- 
heptatriene on 1-methylpiperazine in benzene. 

Example 15 
To a suspension of 3.05 g. of lithium alu- 

45 minium hydride in 125 cc. of anhydrous diethyl 
ether 'is added, in 20 minutes, 11.2 g. of 10- 
(4 - cinnamyl - 1 - piperazinyl - carbonyl)- 
dibenzo[a,d] cycloheptatriene dissolved in 125 
cc. of anhydrous diethyl ether. The reaction 

50 mixture is then heated for two hours under 
reflux. After cooling on an ice bath, 3.5 cc. 
of distiilied water, 2.55 cc. of 5N aqueous 
sodium hydroxide, and 11.9 cc. of distilled 
water, are carefully, added in succession. The 

55 white suspension obtained is stirred for two 
hours at ambient temperature. The alumina is 
separated by filtration and washed five times 
with a total of 200 cc. of methylene chloride. 
The combined filtrates are evaporated. The 

60 residue is dissolved in 250 cc. of diethyl ether 
and extracted four times with a total of 350 
cc. of 2N aqueous acetic acid, and then with 
150 cc. of 2N aqueous methanesulphonic add. 
The combined acid solutions are washed with 



50 cc. of diethyl ether and made alkaline with 65 
120 cc of 10N sodium hydroxide solution. The 
oil which separates out is extracted four times 
with a total of 350 cc. of diethyl ether. The 
combined ethereal solutions are washed four 
times with a total of 120 cc. of distilled water, 70 
dried over anhydrous potassium carbonate, and 
evaporated. The oily residue obtained (8.1 g.) 
is dissolved in 20 cc. of anhydrous ethanol and 
treated with 22 cc. of an anhydrous solution 
of methanesulphonic acid in ethanol (contain- 75 
ing 2 mols of methanesulphonic acid per litre 
of solution), and then with 60 cc. of anhydrous 
diethyl ether. After standing for 17 hours at 
20°C, the crystals formed are separated, 
washed four times with a total of 120 cc. of 8° 
anhydrous ether, and dried under reduced 
pressure (20 mmJIg.). 11 g. of 1() - (4- 
cinnamyl - 1 - piperazinyl - methyl)-dibenzo- 
[a,d] cycloheptatriene bis - metbanesulphonate, 
m.p. 236 — 240°C. are obtained. 85 

The initial crude 10 - (4 - cinnamyl - 1- 
piperazinylcarbonyl) - dibenzo [a,d] cyclohepta- 
triene is obtained by the action of 10-chloro- 
carbonyl - dibenzo [a,d] cycloheptatriene on 
1-cinnamyl-piperazine in benzene. 90 

Example 16 
2.05 g. of 10 - chioromethyl - dibenzo- 
[a,d] cycloheptatriene, 1 g. of 1-formyl-piper- 
azine, and 1.1 g. of sodium bicarbonate are 
heated under reflux in 35 cc. of dimethyl- 95 
formamide for 6 hours. The cooled reaction 
mixture is poured into 350 cc. of distilled 
water and' treated with 25 cc of 2N aqueous 
sodium hydroxide solution and 200 cc. of 
diethyl ether. The separated aqueous phase is 100 
washed with 150 cc. of diethyl ether. The 
combined ethereal solutions are washed five 
times with a total of 250 cc. of distilled water, 
and extracted three times with a total of 180 
cc. of 2N aqueous methanesulphonic acid. The 105 
combined acid solutions are washed with. 50 cc. 
of diethyl ether and then made alkaline with 
50 cc. of 10N sodium hydroxide solution. The 
oil which Separates is extracted with 150 cc. 
of diethyl ether, 100 cc. of methylene chloride, HO 
and then 50 cc. of diethyl ether. The combined 
organic extracts are washed four times with 
a total of 100 cc. of distilled water, dried over 
anhydrous potassium carbonate, and evapor- 
ated. The residue obtained (2.45 g.) is "treated 115 
with 40 cc. of 2N aqueous methanesulphonic 
acid under reflux for two hours. After cooling, 
the reaction medium is diluted with 10O cc. of 
distilled water, filtered, and then made alkaline 
with 10 cc. of 10N sodium hydroxide solution. 120 
The oil which separates is extracted three 
times with a total of 200 cc. of diethyl ether. 
The combined ethereal solutions are washed 
three dmes with a total of 75 cc of 'distilled 
water, dried over anhydrous potassium carbon- 125 
ate 3 and evaporated. The oOy residue obtained 
(1.8 g.) is dissolved in 6 cc. of anhydrous 
ethanol and treated with. 2 cc. of. an anhydrous 
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solution of hydrogen chloride m **?*<!™ 
raining 6 mols of hydrogen chlonde per torn 
Station). After cooling for 4 hours to 3°C, 
Se crystals formed are separated washed tvnee 
STtotal of 3 cc of ice-col I eAanol, JJ* 
dried under reduced pressure (20 amJJgO- 
19 e of 10 - piperazinomethyl - dibenzo- 
fadfcycloheptatriene dihydrochlonde, m.p. 
about 255°C, are obtained. 

Example 17 
4 15 * of 2,6 - dimethyl chloroaceianuide, 

ra,d]cycioheptatriene, and 3.5 |. ol sooiuw 
bicJbonate a're heated undo • reflus m .JO cc. 
of dimethylformamide for 5 hours. After ^cool- 
Sg the reaction mixture is P«"d » l ° 3 C 5 C 0 
cTof distilled water, and treated m& 1Q cc. 
of ION sodium hydroxide solution and 300 cc 
3 diethyl ether. The separated aqueous phase 
£ wished with 250 cc of diethyl ether The 
comimed ethereal solutions are J jjjged « 
urnes with a total of 600 cc.of disdl d *« 
and extracted three times with a total of 400 
cc. of 2N aqueous methanesulphonic aa± The 
combined acid solutions are washed with 100 
cc of diethyl ether and made alkaline with 
So c o 10N sodium hydroxide soluuoo. 
The ofl which separates out is 
rim« with a total of 450 cc of methylene 
chloride. The combined methylene chlonde 
solutions are washed three nines with a total 
5 300 cc. of distilled water, dried over an- 
hydrous potassium carbonate and ?^pwM«L 
The oily residue obtained (9.2 g.) is dissolved 
in 90 cc of boiling ethanol. After cooling for 
"hour at 3°C, the crystals formed w ^separ- 
ated, washed three times with a total of 21 cc 
Steroid ethane^ and dried under reduced 
pressure (20 mm.Hg.). 7.6 g, of 
dimethvlanilino - carbonylmethyl) - 1 - pip«- 
Snyl - methyl]diben Z o[a,d]cycloheptamene s 

m.p. 160°C., are obtained. 

Example IS 
To a suspension of 3.3 g of lithium ^ alu- 
minium hydride in 150 cc. of anhydrous tetra- 
Sdrofuran, 7.1 g. of 10 - piperazinocarbony 1- 
Sethyl - diben2o[a,d]cydoheptamene m sota- 
rion in 75 cc. of anhydrous «oahychrofi«a « 
added The reaction mixture is then heated 
under 'reflux for 24 hours. .After coolmg on an 
bath 3 9 cc. of distilled water, 2.9 cc. or 
S aqueous sodium hydroxide,. and 13 cc. of 
distilled water, are carefully added m ^ces- 
sion. The white suspension obtained is stirred 
for 30 minutes at ambient temperature, lne 
alumina is removed by filtration and washed 
three times with a total of 75 cc of tetn- 
hvdrofuran and then three times with a total 
R^c of methylene chloride The combined 
or-anic solutions are evaporated The res idue 
^Solved in 150 cc. of diethyl ether and 
extracted three times with a total of 300 cc. 
■ oTS aqueous acetic acid. The combmed 



acid solutions are made alkaline with 140 cc 
of 5N sodium hydroxide solution. The oU 
which appears is extracted three tunes with a 
£? of% cc. of diethyl ether The combmrf . 
ethereal solutions are washed four limes with 
a total of 200 cc of distilled water, dried over 
anhydrous potassium carbonate, and evapor 
ated 7 The residue (2.85 g.) is dissolved m 
25 cc. of boiling ethanol and treated with " 
of fumaric acid in solution in 21 cc. of bodmg 
ethanoL After cooling for two hours at 3 u, 

dmeTwim a total of 210 cc. of 
and dried under reduced pressure (20 ^mHgO- 
4.1 g. of 10 - (2 - piperazino - emyl)dibenzo 
[a,d]cycioheptatriene fumarate, m.p. aDout 
210— 215°C, are obtained ,,n,, M0 . 

10 . Piperazinocarbonylmethyl - dibenzo 
[a,d]cycloheptatriene (fumarate, m.p. ^about 
205°C.) is obtained by the action of J 0 "*™ 
azolocarbonylmethyl - dibenzo . fcd] q^o 
heptatxiene on 1-formyl-piperazme m arjjd 
rous tetrahydrofuran, foUowed by 
the formyl derivative obtained witn 
methanesulphonic acid under reflux. 

Example 19 on 
2 0 g of 10 - (2 - piperazinoethyl)dibenzo- vu 
ra,d]c?cloheptatriene, 1.3 g. of 2,6-dimethy - 
kloSraniHde, and 11 g. of so dium bi- 
carbonate are heated under reflux in 40 cc. of 
dimemylformamide for 3 hours l After cooling, 
the reaction mixture is treated with "O cc 
of Stilled water, 30 cc. of 2N sodium 
hydroxide solution, and 200 cc. of djrfg 
ether. The separated aqueous phase « washed 
three times with a total of 150 cc of diethyl 
ether. The combined _ ethereal soling are 1C 
exxraaed four rimes with a total of 200 cc ot 
2N aqueous acetic acid, and ±en * °m am« 
with a total of 200 cc. of 2N aqueous formic 
acid. The combined acid solutions «™ , 
alkaline with 100 cc. of 10N sodium hydroxide - 
solution. The ofl which separates out « 
extracted four times with a total of 35U cc. 
of methylene chloride. The combmed 
methylene chloride solutions are dried over 
anhydrous potassium carbonate, and evapor- 
ated. The residue (2.15 g.) is dissolved m 9 
cc of boiling methanol. After cooling for two 
hours at 5°C, the crystals formed are separ- 
ated washed twice with a total of 4 cc. or ice- 
cold' methanol, and dried under reduced 1 
pressure (20 mm.Hg.). 1.3 g. of 10 - L*" 
4 2' 6' - dimethylanilinocarbonylraethyl - l- 
pioerazinyl) ethyl] dibenzo [a,d] cydohepta- 
o-iene, mp. 159-160°C, are obtained 

The following Example illustrates the pre- i 
paration of a compound which is not claimed. 

Example 20 
7.25 g of 10 - chloromethyl - < J ben S°- 
[a,d]cycloheptaixiene, 6.95 g of 4 - (.- - 
propionylanilino) piperidme, and g ol 

sodium bicarbonate are heated under reflux in 
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120 cc of dimemylformamide for 5 hours. 
After cooling, the reaction mixture is treated 
with 1000 cc of distilled water, 50 cc of 5N 
sodium hydroxide solution, and 500 cc # of 

5 diethyl ether. The separated aqueous solution 
is washed with 250 cc of diethyl ether. The 
combined ethereal solutions are washed seven 
times with a total of 700 cc of distilled water, 
dried over anhydrous potassium carbonate, and 

10 evaporated. The residue (12.5 g), dissolved in 
55 cc of anhydrous acetone, is treated with 
6.6 cc of an anhydrous solution of hydrogen 
chloride in diethyl ether (containing 4.5 mols 
of hydrogen chloride per litre of ^ solution). 

15 After cooling for 4 hours at 3° C, the crystals 
formed are separated 3 washed twice with a 
total of 10 cc of ice cold anhydrous acetone, 
then twice with a total of 30 cc of anhydrous 
diethyl ether, and dried under reduced pressure 

20 (20 mm Hg), 9.55 g of 10-(4-tf-propionyl- 
anilino - 1 - piperidyi) - methyl - dibenzo- 
[a,d] cycloheptatriene hydrochloride, m.p. 
about 190°C 5 are obtained. 
4 - (2\f . Propionyianilino) piperidine, m.p. 

25 92°C, is obtained by hydrogenation of 1- 
benzyl - 4 -.(N - propionyianilino) piperidine 
is methanol at 70 — 80°Q under an initial 
hydrogen pressure of 80 ban in the presence 
of pailadized charcoal. 

30 1 - Benzyl - 4 - (N - propionyianilino)- 
piperidine (hydrochloride, m.p. 220 — 224° C) 
is prepared by the action of propionyl chloride 
on 1 - benzyl - 4 - anilino - piperidine in 
acetone. 1 - Benzyl - 4 - anilkopiperidine, 

35 m.p. 88°C, is obtained by hydrogenation at 
normal pressure and temperature of 1-benzyl- 
4 - phenylimino - piperidine in methanol in 
the presence of Adam's platinum. 1 -Benzyl- 
4-phenylimmo-piperidine, m.p. 63°C, is 

40 obtained by the action of aniline on 1-benzyl- 
4-piperidone in benzene under reflux in the 
presence of acetic acid. # ■ 

Proceeding as described in the foregoing 
Examples, the following compounds may also 

45 be prepared: 

10 - [3 - (4 - 2',6' - dimethylanilmocarbonyl- 
methyi - 1 - piperazinyl)propyl]dibenzo[a,d]- 
cycloheptatriene, m.p. 119 — 120°C, by the 
method of Example 19; 

50 10 - [3 - (4 - cinnamyl - piperazinyl>propyl] - 
dibenizo [a,d] cycloheptatriene bisraethane 
sulphonate, m.p. 211 — 213°C > (a compound 
which is claimed) bv the method of Example 
20. 

55 The invention includes within its. scope 
pharmaceutical compositions comprising one or 
more of the compounds of formula I or 
acid addition salt thereof, in association with 
a significant amount of a pharmaceutical carrier 

60 (including coating). Such compositions include 



especially those which are suitable for oral, 
rectal or parenteral administration. 

Solid compositions for oral administration 
include tablets, pills, powders and granules. In 
such solid compositions, the active product is 65 
mixed with one or more inert diluents, such . 
as sucrose, lactose, or starch. These composi- 
tions may also comprise, as in normal practice, 
substances other than diluents, e g. lubricants, 
such as magnesium stearate. ? u 

Liquid compositions for oral administration 
include pharmaceutically acceptable emulsions, 
solutions, suspensions, syrups and elixirs con- 
taining inert diluents, commonly used in the 
art such as water or liquid paraffin. These 75 
compositions may also comprise substances 
other than diluents, for example wettting 
agents, sweetening agents, flavourings, per- 
fumes and preservatives. 

The compositions according to the invention 80 
for parenteral administration may be aqueous 
or non-aqueous sterile solutions, suspensions 
or emulsions. As solvent or vehicle, it is 
possible to use propylene glycol, polyethylene 
glycol, vegetable oils, especially olive oil, and 85 
injectable organic esters, for example ethyl 
oleate. These compositions may also contain 
adjuvants, particularly wetting, emulsifying and 
dispersing agents. The sterilisation can be 
carried out in various ways, for example, with 90 
the aid of a bacteriological filter, by incorpor- 
ating sterilising agents into the composition, 
by irradiation, or by heating. The compositions 
may also be prepared in the form of sterile 
solid compositions which can be dissolved, at 95 
the moment of use, in sterile water or some 
other sterile injectable medium. 

Compositions for rectal administration are 
suppositories which may contain, in addition 
to the active product, excipients such as cocoa 100 
butter or suppository wax. 

The dose to be used depends on the thera- 
peutic effect which is desired, the method of 
administration and period of treatment:. Per- 
orally, generally between 50 mg, and 2O0 mg. ^ 
of active product per day for an adult is 
administered. 

The following Examples illustrate such com- 
positions. 

Example 21 HO 
Using the usual technique, tablets are pre- 
pared which have the following composition: 

10-(2-dimethylaminopropyi)- 
dibenzo [a,d] cydohepta- 

tnene hydrochloride 28.2 mg. 115 

Starch 88 .8 mg. 

Colloidal silica 30 mg. 
Magnesium stearate 3 mg. 

Example 22 
Using the usual technique, tablets are pre- 120 
pared which have the following composition: 
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20 



25 



30 



35 



40 



10^3-dimethyiaminopropyl)- 
dibenzo [ a,d ] cyclohepta- 
triene hydrochloride 

Starch 

Colloidal silica 
Magnesium stearate 



282 mg. 
88.8 mg. 
30 mg. 
3 mg. 



Example 23 
Using the usual technique, tablets are pre- 
pared which have the foUowing composition: 

10- [2-(4-cinnamoyL-l-piperazinyl)- 

ethyl] dibenzo [ a,d ] cyclohepta- 1 

diene bis-methanesulphonate *> 
Starch 

Colloidal silica 
Magnesium stearace 



43.5 mg. 
78.5 mg. 
25 mg. 
3 mg. 



Example 24 
Using the usual technique, tablets are pre- 
pared which have the following composition: 

10- [4-(2,6^imethylanilino-carbonyl- 

methyi)-l-pipera2inyl-methyl] - 

dibenzofajdlcydoheptatriene 20 mg. 

Starch ?2 mg. 

Colloidal silica 35 mg. 

Magnesium stearate 3 mg. 

WHAT WE CLAIM IS : — 
1. Dibenzo [a,d] cyclohepta triene derivatives 
of the formula : 




A-Z 



and their acid addition salts, in which A is a 
straight or branched, saturated divalent ali- 
phatic hydrocarbon chain of 1 to 5 carbon 
atoms, and Z is alkyiarnino , dialkylamino, or 
a radical of formula : 



in which R is hydrogen, alkyi. hydroxyaikyl, 
phenyialkyi, phenylalkenyl, or tf-phenylcarb- 
amoylalkyl, the aforesaid phenyl groups being 
optionally substituted by one or more alkyi 
groups, and each of the aforesaid alkyi, and 
aikenyl, radicals containing a maximum of 5 
carbon atoms. 

2. Dibenzo] a,d] cyclohepta triene derivatives 
of the formula : 





A-Z 



and their acid addition salts, in which A is 45 
-CHz— > — (CH 2 )2— , ^CH 2 )3— , 
_CH(CH a )CH 2 — , 
-CH 2 CH(CH,)-, or -CH 2 CH(CHa)CH 2 - ; 
and Z is alkyiarnino, dialkylamino, or a radical 



of formula : 





A-Z 



and their add addition salts, in which A is 
a straight or branched, saturated, divalent, 
aliphatic hydrocarbon chain of 3 to 5 carbon 
atoms of which at least 3 separate Z from the 
dibenzocycloheptatriene nucleus, and Z is 
alkyiarnino, dialkylamino, piperazino, or 4- 
aJkyipiperazino, each of the aforesaid aUeyi 
groups containing a maximum of 5 carbon 

atoms. . , 

4. Dibenzo [a,d]cycloheptamene derivatives 

of the formula : 




A-Z 



and their acid addition salts, in which A is 
-(CHOa— or -CH 2 CH(CH 3 )CH 2 ~- and Z 
is alkyiarnino, dialkylarnino, piperazino, or 4- 
alkylpiperazino, each of the aforesaid alkyi 
groups containing a maximum of 5 carbon 
atoms. 



50 



in which R is hydrogen, alkyi. hydroxyalkyl, 
phenylalkenyl, or 2,6-dimetfayianilinocarbonyl- 
methyL each of the aforesaid alkyi, and aikenyl 
groups containing a maximum of 5 carbon 55 
atoms. 

3. Dibenzo [a,d]cycloheptatriene derivatives 
of the formula : 
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70 



75 
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5. Dibenzo [a,d] cycloheptatriene derivatives 
of the formula : 




A-Z 



and their acid addition salts, in which A is a 
5 straight or branched, saturated, divalent, ali- 
phatic hydrocarbon chain of 2 xo\ 5 carbon 
atoms of which at least 2 separate Z from the 
dibenzocycloheptatriene nucleus, and Z is aikyi- 
amino, dialkyiamino, piperazino, or 4-aikyl- 
10 piperazino, each of the aforesaid alkyl groups 
containing a maximum of 5 carbon atoms. 

6. Dibenzo [a,d] cycloheptatriene derivatives 
of the formula: 




A-Z 



15 and their acid addition salts, in which A is 
-(CH,)*-, -{CH 2 ) 3 — ,-CH(CH 3 )CH 2 — 3 
_CH 2 CH(CH 3 >- 3 or — CH 2 CH(CH ? )CH 2 ~--, 
and Z is alkylamino, dialkylnmmo, piperazino 3 
or 4-alkylpiperazino, each of the aforesaid 

20 alkyl groups containing a maximum of 5 
carbon atoms. 

7. 10 - (3 - Dimethylaminopropyl)dibenzo- 
[a,d] cycloheptatriene and its acid addition 
salts. 

25 8. 10 - (2 - Dmaemylanimoemyi)dibenzo- 
[a,d] cycloheptatriene and its acid addition 
salts. 

9. 10 - (2 - Dimethylamino - 1 - methyl- 
ethyl)dibenzo[a 5 d] cycloheptatriene and its add 

30 addition salts. 

10. 10 - (2 - Dimethylammopropyl)dibenzo- 
[a,d] cycloheptatriene and its acid addition 
salts. 

11. 10 - (3 - Memylanimopropyl)dibenzo- 
35 [a,d] cycloheptatriene and its acid addition 

salts. 

12. 10 - [3 - (4 - Methyl - 1 - piperazinyl> 
propyi] dibenzo [a,d] cycloheptatriene and its 
acid addition salts. 

40 13. 10 - [3 - (4 - 2' - Hydroxyethyl - 1- 
piperazinyi) propyl] dibenzo [a,d] cyclohepta- 
triene and its acid addition salts. 

14. 10 - (3 - Dimethyiamino - 2 - methyl- 
propyi)dibenzo [a,d] cycloheptatriene and its 

45 acid addition salts. 

15. 10 - (3 - Methylarnino - 2 - methyl- 
propyl)dibenzo [ a,d] cycloheptatriene and its 
acid addition salts. 

16. 10 - [2 - (4 - Methyl - 1 - piperazinyl)- 



ethyl] dibenzo [a,d] cycloheptatriene and 'its 50 
acid addition salts. 

17. 10 - [2 . (4 _ Cinnamyl - 1 - piper- 
azinyl)ethyi] dibenzo [a,d] cycloheptatriene and 
its acid addition salts. 

18. 10-Dimemylarninomethyldibenzota,d]- 55 
cycloheptatriene and its acid addition salts. 

19. 10 - (4 - Methyl - 1 - piperazinyl- 
memyl)dftenzo[a,d] cycloheptatriene and its 
acid addition salts. 

20. 10 - (4 - Cinnamyl - 1 - piperazinyl- 60 
methyl)dibenzo[a,d] cycloheptatriene and its 
acid addition salts. 

21. 10-Piperazinomethyldibenzo [a,d] cyclo- 
heptatriene and its acid addition salts, 

22. 10- [4 - (2,6 . Dimethylanilinocarbonyl- 65 
methyl) - 1 - piperazinylmethyl] dibenzo [a,d] - 
cycloheptatriene and its acid addition salts. 

23. 10 - (2 - Piperazinoethyl)dibenzo[a,d]- 
cycloheptarriene and its acid addition salts. 

■ 24. 10 - [2 - (4 - 2 / i 6 / - Dimethylanilino- 70 
carbonylmethyl- 1 -piperazinyl)ethyl]dibenzo- 
[a a d] cycloheptatriene and its acid addition 
salts. 

25. 10 - [3 - (4 - 2',6' - Dimethylanilino- 
carbonylmethyl - 1 - piperazinyl)propyl] di- 75 
benzo [ a, d] cycloheptatriene and its acid addi- 
tion salts. 

26. 10 - [3 - (4 - Cinnamyl - 1 - piper- 
azinyl) propyl] dibenzo [a,d] cycloheptatriene 
and its acid addition salts. 80 

27. Process for the preparation of a dabenzo- 
[a,d] cycloheptatriene derivative as claimed in 
claim 1 or acid addition salt thereof which 
comprises reacting a dibenzo [a,d] cyclohepta- 
triene of the formula : 85 




A-X 



with an amine of formula : 
H— Z 

where X is a reactive ester residue, and: A and 
Z are as defined in claim 1, and, if desired, 90 
converting a base obtained into an acid addi- 
tion salt thereof. 

28. Process according to claim 27 in which 
the process is carried out at elevated tempera- 
ture in an inert diluent and in the presence 95 
of an acid-binding agent. 

29. Process according to daim 27 substan- 
tially as described in any one of the foregoing 
Examples 1, 4 — 9, 12 or 16. 

30. Process for the preparation of a 100 
dibenzo [a,d] cycloheptatriene derivative as 
claimed in claim 3 or acid addition salt thereof 
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which comprises reacting a dibenzo [a,d]cyclo- 
hepcatrierre of the formula : 




A-X 



with an amine of formula : 

5 H-Z 

where X is a reactive ester residue and A 
and Z are as defined in claim 3, and, if desired, 
converting a base obtained into an acid addi- 
tion salt thereof. 
10 31. Process for the preparation of a 
dibenzo [a,d] cycloheptatriene derivative as 
claimed in claim 5 or acid addition salt thereof 
which comprises reacting a dibenzo [ a, d]cyclo- 
hepcatriene of the formula : 
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A-X 



■ with an amine of formula : 
H— Z 

where X is a reactive ester residue, and A 
and Z are as defined in claim 5 3 and, if desired, 
20 converting a base obtained into an acid addi- 
tion salt thereof. 

32. Process according to claim 30 substan- 
tially as described in Example 1. 

33. Process according to claim 31 substan- 
25 tially as described in Example 4. 

34. Process for the preparation of a 
cUbeiizo[a,d] cycloheptatriene derivative as 
claimed in claim 1 having no amide substituent 
and in which A is a radical of formula 



where B is as hereinbefore defined and Z' is 
a radical within the definition of Z in claim 1 
other than a radical con tainin g an amide group, 40 
the reduction being effected by a process 
known to be capable of redudng a carbonyl 
group to a methylene group without reducing 
an ethylenic double bond, and, if desired, 
converting a base obtained into an acid aridi- 45 
tion salt thereof. 

35. Process according to claim 34 in which 
the reduction is effected with lithium alu- 
minium hydride. 

36. Process according to claim 34 substan- 50 
tially as described in any one of the foregoing 
Examples 2, 3, 10, 11, 13—15 and 18. 

37. Process for the preparation of a 
dibenzo [a,d] cycloheptatriene derivative as 
claimed in claim 5 in which A is a radical of 55 
formula — B — CH 2 — where B is a single bond 

or a straight or branchedj saturated, divalent, 
aliphatic hydrocarbon chain of 1 to 4 carbon 
atoms, or an acid addition salt thereof, which 
comprises reducing a dibenzo f a,d] cyclohepta- go 
triene of formula : 




6-Co-z 



where B is as hereinbefore defined and Z is 
as defined in claim 5, the reduction being 
effected by a process known to be capable of 65 
reducing a carbonyl group to a methylene 
group, and, if desired, converting- a base 
obtained into an acid addition salt thereof. 

38. Process according to claim 37 substan- 
tially as described in Example 2 or 3 - 70 

39. Process for the preparation of a 
dibenzo [a,d] cycloheptatriene dtxivarive as 
claimed in claim 1 in which Z is a radical of 
formula : 



30 — B — CH 2 — 

where B is a single bond or a straight or 
branched^ saturated, divalent, aliphatic hydro- 
carbon chain of 1 to 4 carbon atoms, or an 
acid addition salt thereof which comprises 
35 reducing a dibenzo [a,d] cycloheptatriene of 
formula : 




B-co-T 




W 

in which R'" is alkyl, hydroxyalkyl, pbenyl- 
alkyl, phenyialkeny^ N - phenylcarbamoyi- 
alkyl, the aforesaid phenyl groups being* option- 
ally substituted by one or more alkyl groups, 
and each of the aforesaid alkyl and alkenyl 80 
radicals containing a maximum of 5 carbon 
atoms, or acid addition salt thereof^ which 
comprises reacting a piperazinoaikyldihenzo- 
[a,d] cycloheptatriene of the formula: 




with a reactive ester of formula: 
X— R'" 

where X is a reactive ester residue, A is as 
5 defined in claim 1, and R'" is as hereinbefore 
defined, and, if desired, converting a base 
obtained into an acid addition salt thereof. 

40. Process according to claim 39 in which 
the reaction is carried out at an elevated tem- 

10 perarore in an inert diluent in the presence 
of an acid-binding agent. 

41. Process according to claim 39 substan- 
tially as described in Example 17 or 19. 

42. A dibenzo[a,d]cydoheptatriene deriva- 
15 tive as claimed in claim 1 or acid addition 

salt thereof when prepared by a process 
claimed in any of claims 27 to 29, 34 to 36 
and 39 to 41. 

43. A dibenzo[a,d]cycioheptatriene deriva- 
20 tive as claimed in claim 3 or acid addition salt 



thereof when prepared by a process claimed 
in claim 30 or 32. 

44. A dibenzo[a,d]cycloheptatriene deriva- 
tive as claimed in claim 5 or an acid addition 
salt thereof when prepared by a process 25 
claimed in claim 31, 33, 37 or 38. 

45. A pharmaceutical composition compns- - 
ing, in association with a significant amount of 
a pharmaceutical carrier, one or more dibenzo- 
[a,d]cycloheptatriene derivatives as claimed in 30 
any of claims 1, 2, 4, 6, 11 to 26 or 42 or 
acid addition salts thereof. 

46. A pharmaceutical composition as 
claimed in claim 45 substantially as described 

in any of Examples 21 — 24. ^ m 35 

47. 'A pharmaceutical composition compris- 
ing in association with a significant amount 
of a pharmaceutical carrier, one or more 
dibenzo[a,d]cyciohepcatriene derivatives as 
claimed in any of claims 3, 7 and 43 or acid 40 
addition salts thereof. 

48. A pharmaceutical composition compris- 
ing, in association with a significant amount of 
a pharmaceutical carrier, one or more dibenzo- 
[a,d]cycloheptatriene derivatives as claimed in 45 
any of claims 5, 8, 9, 10 and 44 or acid 
addition salts thereof. 
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